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Genes Associated with Memory 



The present invention was supported with federal dollars and the United States 
Government may have certain rights in the invention. 



Background 

Brain-Derived neurotrophic factor (BDNF) modulates synaptic strength in 
hippocampal neurons, in addition to promoting survival and differentiation. To identify 
genes involved in trophic regulation of synaptic plasticity, we have used a 
multidisciplinary approach of differential display and family-specific slot blots in 
combination with whole-cell-patch-clamp recordings of dissociated hippocampal 
neurons. Three hour exposure to BDNF elicited a 2.6-fold increase in synaptic charge 
and a concomitant induction of 1 1 genes as revealed by differential display. Slot blot 
analysis on a population of neurons confirmed an average of 3.1-fold induction of these 
clones. In contrast, individual pyramidal-like neurons that were first characterized 
electro-physiologically in the presence of BDNF and subjected to transcriptional analysis 
displayed more robust increases (4.8-fold), emphasizing the neuronal heterogeneity. 

Evidence now indicates that neurotrophins exert a temporal contrinuum of 
synaptic actions, from acute regulation of transmission to longer-term effects on synapse 
develpment"' 2 ' 3 ' 4 . In the hippocampus, which is associated with learning and memory, 
brain-derived neurotrophic factor (BDNF) enhances the long-term potentiation (LTP) 5,6,7 
and subsequently increase synapse number** 8 . We have found that BDNF rapidly 
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increases synaptic responses in dissociated hippocampal neurons 9 . However, underlying 
molecular mechanisms remain to be elucidated. There is evidence that both presynaptic 
and postsynaptic processes participate 10 ' 9 ' 11 ' 6,12 ' 15,13,14 , m me postsynaptic neuron, for 
example, BDNF increases synaptic strength, at least in part, viapost-translational 
modification of NMD A receptor summits 9 - 1 '- 14 ' 16 . Neurotrophin-induced synaptic 
plasticity results from such postsynaptic modifications, in conjunction with complex 
presynaptic mechanisms 5 ' 6 ' 12 ' 13 ' 17 , the molecular basis of which is as yet unknown. 

Binding of BDNF to the trkB receptor activates second messenger signaling 
cascades, resulting in both cytoplasmic and nuclear changes' 8 ' 19 . Acute post-translational 
modulation may constitute an early stage, followed by more stable changes involving 
altered gene expression and protein synthesis 18 - 20 - 21 . Indeed, prolonged treatment with 
neurotrophins promotes the development and maturation of synaptic sites 1 * 8,22 , probably 
involving regulation of vesicle proteins 22,23 ' 24 . Moreover, mice with a targeted deletion of 
BDNF gene exhibit impaired synaptic plasticity and depressed levels of sever vesicle 
proteins. Exogenous BDNF restores both physiological responses and protein levels 7 ' 5 ' 24 . 
Thus, to date, studies of BDNF-induced gene expression have focused on candidate 
molecules; however the full spectrum of BDNF-regulated genes and their roles in 
synaptic plasticity have yet to be elucidated. 

Here we have combined whole-cell-patch-clamp recordings in conjunction with 
differential display and single-cell transcriptional analysis to identify altered expression 
of novel genes. 
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Detailed Description of the Invention 

We have used differential gene profiling to begin identifying molecules that may 
be involved in synaptic plasticity. Our ultimate goal being to identify and define 
mechanisms mediating acute versus long-term activation, presynaptic and postsynaptic 
mechanisms, and basal versus enhanced transmission and to characterize processes 
underlying memory. 

We have begun to identify and determine the function and utility of a number of 
novel sequences. Those sequences are identified as Sequence 1, Sequence 2, and 
Sequence 3. 

Sequence 1 has been identified as VGF. 

Sequence 2 has been identified as EFR-1. 

Sequence 3 has been identified c-fos. 

Each sequence is novel and contributes to learning, memory and synaptic 
plasticity. 



Glossary 

Therapeutically Effective Dose: Refers to the dose that produces the effects for 
which it is administered. 

Patient: a mammal, preferably a human, in need of treatment of a condition, 
disorder or disease. 

Treat and Treatment: Refer to both therapeutic treatment and prophylactic or 
preventative measures, wherein the object is to prevent or slow down (lessen) an 
undesired physiological condition, disorder or disease or obtain beneficial or desired 
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clinical results. For purposes of this invention, beneficial or desired clinical results 
include, but are not limited to, alleviation of symptoms; diminishment of extent of 
condition, disorder or disease; stabilized (i.e. not worsening) state of condition, disorder 
or disease; delay or slowing of condition, disorder, or disease progression; amelioration 
of the condition, disorder or disease state, remission (whether partial or total), whether 
detectable or undetectable; or enhancement or improvement of condition, disorder or 
disease. Treatment includes eliciting a cellular response that is clinically significant, 
without excessive levels of side effects. Treatment also includes prolonging survival as 
compared to expected survival if not receiving treatment. 

Mammal: Refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo, sports and pet companion animals such as a 
household pet and other domesticated animal such as, but not limited to, cattle, sheep, 
ferrets, swine, horses, poultry, rabbits, goats, dogs, cats, and the like. Preferred 
companion animals are dogs and cats. Preferably, the mammal is human 

Antagonist: includes but is not limited to, any suitable molecule, compound, 
protein or fragment thereof, nucleic acid, formulation or substance that can regulate 
activity in such a way that synaptic growth is increased. The inhibitor can include, but is 
not limited to the specifically identified BDNF. 

Formulations and Methods of Administration 

A pharmaceutical composition useful in the present invention comprises an 
antagonist (such as described above) and a pharmaceutically acceptable carrier, excipient, 
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diluent and/or salt. Phaxmaceutically acceptable carrier, diluent, excipient and/or salt 
means that the carrier, diluent, excipient and/or salt must be compatible with the other 
ingredients of the formulation, does not adversely affect the therapeutic benefit of the 
antagonist, and is not deleterious to the recipient thereof. 



practicing the present invention can be by any method that delivers the compounds 
systemically. These methods include oral routes, parenteral routes, intraduodenal routes, 
etc. 

For topical applications, the compound or pharmaceutical composition thereof can 



this invention include, but are not limited to, mineral oil, liquid petrolatum, white 
petrolatum, propylene glycol, polyoxyethylene, polyoxypropylene compound, 
emulsifying wax, sugars such as lactose and water. Alternatively, the pharmaceutical 
compositions can be formulated in a suitable lotion or cream containing the active 
components suspended or dissolved in one or more pharmaceutically acceptable carriers. 
Suitable carriers include, but are not limited to, mineral oil, sorbitan monostearate, 
polysorbate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and 
water. 

Depending on the particular condition, disorder or disease to be treated, additional 
therapeutic agents can be administered together with the antagonist. Those additional 
agents can be administered sequentially in any order, as part of a multiple dosage 



Administration of the compounds or pharmaceutical compositions thereof for 



be formulated in a suitable ointment containing the active component suspended or 
dissolved in one or more carriers. Carriers for topical administration of the compounds of 
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regimen, from the antagonist-containing composition (consecutive or intermittent 
administration). Alternatively, those agents can be part of a single dosage form, mixed 
together with the antagonist in a single composition (simultaneous or concurrent 
administration). 

For oral administration, a pharmaceutical composition useful in the invention can 
take the form of solutions, suspensions, tablets, pills, capsules, powders, granules, 
semisolids, sustained release formulations, elixirs, aerosols, and the like. Tablets 
containing various excipients such as sodium citrate, calcium carbonate and calcium 
phosphate are employed along with various disintegrants such as starch, preferably potato 
or tapioca starch, and certain complex silicates, together with binding agents such as 
polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such 
as magnesium stearate, sodium lauryl sulfate and talc are often very usefid for tabletting 
purposes. Solid compositions of a similar type are also employed as fillers in soft and 
hard-filled gelatin capsules; preferred materials in this connection also include lactose or 
milk sugar as well as high molecular Weight polyethylene glycols. When aqueous 
suspensions and/or elixirs are desired for oral administration, the compounds of this 
invention can be combined with various sweetening agents, flavoring agents, coloring 
agents, emulsifying agents and/or suspending agents, as well as such diluents as water, 
ethanol, propylene glycol, glycerin and various like combinations thereof. 

The choice of formulation depends on various factors such as the mode of drug 
administration (e.g., for oral administration, formulations in the form of tablets, pills or 
capsules are preferred) and the bioavailability of the drug substance. Recently, 
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pharmaceutical formulations have been developed especially for drugs that show poor 
bioavailability based upon the principle that bioavailability can be increased by 
increasing the surface area i.e., decreasing particle size. For example, U.S. Patent No. 
4,107,288 describes a pharmaceutical formulation having particles in the size range from 
10 to 1,000 nm in which the active material is supported on a crosslinked matrix of 
macromolecules. U.S. Patent No. 5,145,684 describes the production of a pharmaceutical 
formulation in which the drug substance is pulverized to nanoparticles (average particle 
size of 400 nm) in the presence of a surface modifier and then dispersed in a liquid 
medium to give a pharmaceutical formulation that exhibits remarkably high 
bioavailability. 

The term "parenteral" as used herein refers to modes of administration, which 
include intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous, 
intramedullary and intraarticular injection and infusion. A pharmaceutical composition 
for parenteral injection can comprise phannaceutically acceptable sterile aqueous or 
nonaqueous solutions, dispersions, suspensions or emulsions as well as sterile powders 
for reconstitution into sterile injectable solutions or dispersions just prior to use. 
Aqueous solutions are especially suitable for intravenous, intramuscular, subcutaneous 
and intraperitoneal injection purposes. In this connection, the sterile aqueous media 
employed are all readily obtainable by standard techniques well-known to those skilled in 
the art. Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or 
vehicles include water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene 
glycol, and the like), carboxymethylcellulose and suitable mixtures thereof, vegetable oils 
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(such as olive oil), and injectable organic esters such as ethyl oleate. Proper fluidity can 
be maintained, for example, by the use of coating materials such as lecithin, by the 
maintenance of the required particle size in the case of dispersions, and by the use of 
surfactants. 

The pharmaceutical compositions useful in the present invention can also contain 
adjuvants such as, but not limited to, preservatives, wetting agents, emulsifying agents, 
and dispersing agents. Prevention of the action of microorganisms can be ensured by the 
inclusion of various antibacterial and antifungal agents, such as for example, paraben, 
chlorobutanol, phenol sorbic acid, and the like. It can also be desirable to include 
isotonic agents such as sugars, sodium chloride, and the like. Prolonged absorption of the 
injectable pharmaceutical form can be brought about by the inclusion of agents that delay 
absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drugs, it is desirable to slow 
the absorption from subcutaneous or intramuscular injection. This can be accomplished 
by the use of a liquid suspension of crystalline or amorphous material with poor water 
solubility. The rate of absorption of the drug then depends upon its rate of dissolution 
which, in turn, can depend upon crystal size and crystalline fonn. Alternatively, delayed 
absorption of aparenterally administered drug form is accomplished by dissolving or 
suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug 
in biodegradable polymers such as polylactide, polyglycolide, and polylactide- 
polyglycolide. Depending upon the ratio of drug to polymer and the nature of the 
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particular polymer employed, the rate of drug release can be controlled. Examples of 
other biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot 
injectable formulations are also prepared by entrapping the drug in liposomes or 
microemulsions that are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 
bacterial-retaining filter, or by incorporating sterilizing agents in the fonn of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile 
injectable medium just prior to use. 

Administration by slow infusion is particularly useful when intrathecal or epidural 
routes are employed. A number of implantable or body-mountable pumps usefiil in 
delivering compound at a regulated rate are known in the art. See, e.g., U.S. Patent No. 
4,619,652. 

Suspensions, in addition to the active compounds, can contain suspending agents 
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, and 
tragacanth, and mixtures thereof. 

For purposes of transdermal (e.g., topical) administration, dilute sterile, aqueous 
or partially aqueous solutions (usually in about 0.1% to 5% concentration), otherwise 
similar to the above parenteral solutions, are prepared. 

The pharmaceutical compositions useful in the invention can also be administered 
by nasal aerosol or inhalation. Such compositions are prepared according to techniques 
well-known in the art of pharmaceutical formulation and can be prepared as solutions in 
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saline, employing benzyl alcohol or other suitable preservatives, absorption promoters to 
enhance bioavailability, fluorocarbons, and/or other conventional solubilizing or 
dispersing agents. 

In nonpressurized powder compositions, the active ingredients in finely divided 
form can be used in admixture with a larger-sized pharmaceutical^ acceptable inert 
carrier comprising particles having a size, for example, of up to 100 ^m in diameter. 
Suitable inert carriers include sugars such as lactose. Desirably, at least 95% by weight 
of the particles of the active ingredient have an effective particle size in the range of 0.01 
to 10 nm. 

Alternatively, the composition can be pressurized and contain a compressed gas, 
such as, e.g., nitrogen, carbon dioxide or a liquefied gas propellant. The liquefied 
propellant medium and indeed the total composition are preferably such that the active 
ingredients do not dissolve therein to any substantial extent. The pressurized 
composition can also contain a surface active agent. The surface active agent can be a 
liquid or solid non-ionic surface active agent or can be a solid anionic surface active 
agent. It is preferred to use the solid anionic surface active agent in the form of a sodium 
salt. 

Compositions for rectal or vaginal administration are preferably suppositories 
which can be prepared by mixing the compounds of the invention with suitable non- 
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository 
wax which are solid at room temperature but liquid at body temperature and therefore 
melt in the rectum or vaginal cavity and release the drugs. 
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The compositions useful in the present invention can also be administered in the 
form of liposomes. As is known in the art, liposomes are generally derived from 
phospholipids or other lipid substances. Liposomes are formed by mono- or multi- 
lamellar hydrated liquid crystals that are dispersed in an aqueous medium. Any non- 
toxic, physiologically acceptable and metabolizable lipid capable of forming liposomes 
can be used. The present compositions in liposome form can contain, in addition to the 
compounds of the invention, stabilizers, preservatives, excipients, and the like. The 
preferred lipids are the phospholipids and the phosphatidyl cholines (lecithins), both 
natural and synthetic. Methods to form liposomes are known in the art (see e.g., Prescott, 
E., Meth. Cell Biol. 14:33 (1976)). 

Other pharmaceutically acceptable carrier includes, but is not limited to, a non- 
toxic solid, semisolid or liquid filler, diluent, encapsulating material or formulation 
auxiliary of any type, including but not limited to ion exchangers, alumina, aluminum 
stearate, lecithin, serum proteins, such as human serum albumin, buffer substances such 
as phosphates, glycine, sorbic acid, potassium soibate, partial glyceride mixtures of 
saturated vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate, 
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc 
salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based 
substances, polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes, 
polyethylene-polyoxypropylene-block polymers, polyethylene glycol and wool fat. 

Solid pharmaceutical excipients include, but are not limited to, starch, cellulose, 
talc, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium 
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stearate, sodium stearate, glycerol monostearate, sodium chloride, dried skim milk and 
the like. Liquid and semisolid excipients can be selected from glycerol, propylene glycol, 
water, ethanol and various oils, including those of petroleum, animal, vegetable or 
synthetic origin, e.g., peanut oil, soybean oil, mineral oil, sesame oil, etc. Preferred 
liquid carriers, particularly for injectable solutions, include water, saline, aqueous 
dextrose, and glycols. 

Methods of preparing various pharmaceutical compositions with a certain amount 
of active ingredient are known, or will be apparent in light of this disclosure, to those 
skilled in this art. Other suitable pharmaceutical excipients and their formulations are 
described in Remington's Pharmaceutical Sciences, edited by E. W. Martin, Mack 
Publishing Company, 19th ed. (1995). 

Pharmaceutical compositions useful in the present invention can contain 0.1%- 
95% of the compound(s) of this invention, preferably l%-70%. In any event, the 
composition or formulation to be administered will contain a quantity of a compound(s) 
according to this invention in an amount effective to treat the condition, disorder or 
disease of the subject being treated. 

One of ordinary skill in the art will appreciate that pharmaceutically effective 
amounts of the antagonist can be determined empirically and can be employed in pure 
form or, where such forms exist, in pharmaceutically acceptable salt, ester or prodrug 
form. The agents can be administered to a patient as pharmaceutical compositions in 
combination with one or more pharmaceutically acceptable excipients. It will be 
understood that, when administered to, for example, a human patient, the total daily 
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usage of the agents or composition of the present invention will be decided within the 
scope of sound medical judgement by the attending physician. The specific 
therapeutically effective dose level for any particular patient will depend upon a variety 
of factors: the type and degree of the cellular response to be achieved; activity of the 
specific agent or composition employed; the specific agents or composition employed; 
the age, body weight, general health, sex and diet of the patient; the time of 
administration, route of administration, and rate of excretion of the agent; the duration of 
the treatment; drugs used in combination or coincidental with the specific agent; and like 
factors well known in the medical arts. For example, it is well within the skill of the art 
to start doses of the agents at levels lower than those required to achieve the desired 
therapeutic effect and to gradually increase the dosages until the desired effect is 
achieved. 

For example, satisfactory results are obtained by oral administration of the 
compounds at dosages on the order of from 0.05 to 500 mg/kg/day, preferably 0.1 to 100 
mg/kg/day, more preferably 1 to 50 mg/kg/day, administered once or, in divided doses, 2 
to 4 times per day. On administration parenterally, for example, by i.v. bolus, drip or 
infusion, dosages on the order of from 0.01 to 1000 mg/kg/day, preferably 0.05 to 500 
. mg/kg/day, and more preferably 0.1 to 100 mg/kg/day, can be used. Suitable daily 
dosages for patients are thus on the order of from 2.5 to 500 mg p.o., preferably 5 to 250 
mg p.o., more preferably 5 to 100 mg p.o., or on the order of from 0.5 to 250 mg i.v., 
preferably 2.5 to 125 mg i.v. and more preferably 2.5 to 50 mg i.v. 
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Dosaging can also be arranged in a patient specific manner to provide a 
predetermined concentration of the agents in the blood, as determined by techniques 
accepted and routine in the art (HPLC is preferred). Thus patient dosaging can be 
adjusted to achieve regular on-going blood levels, as measured by HPLC, on the order of 
from 50 to 5000 ng/ml, preferably 100 to 2500 ng/ml. 



Therapeutic Uses 

The use of sequences as targets for high-throughput screening and as drug targets 
for promotion of synaptic growth for treatment associated with illness, trauma, or a 
genetic condition. 
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Examples: 

The examples are provided as illustrations and not intended to limit the invention. 

Example 1: BDNF regulates gene expression at 3 hr 

To elucidate molecular mechanisms underlying BDNF-induced synaptic 
plasticity, we used embryonic rat hippocampal neurons maintained in fully defined, 
serum-free medium 9 . To allow sufficient time for gene induction, we chose a 3 hr BDNF 
exposure and then recorded synaptic responses under whole-cell voltage-clamp 
conditions of treated cells compared with control, untreated cells. Cells treated with 
BDNF (50ng/ml) for 3 hr exhibited a 2.6-fold increase in synaptic charge (n=8; / test, p< 
0.05), see Figures 1 A, B and D, although there was characteristic variability among 
individual neurons, see Figure 1C. These date indicate that a 3 hr treatment is 
comparable with acute treatments (10 minutes) with BDNF in terms of synaptic 
response 9, 25 . The longer-term BDNF treatment, however, permits for transcription of 
immediate early genes as well as downstream genes that potentially play roles in synaptic 
plasticity. 

Example 2: Gene Expression 

Differentially expressed genes potentially involved in BDNF regulation of 
synaptic activity were identified by comparing patterns ofmRNA expression in control 
cultures with those treated with BDNF or NGF for 3 hr. Figure 2 is a representative gel 
selected from over 20 different gels showing amplified subsets ofmRNA by use of a 
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combination of anchored and arbitrary primers. Amplifed cDNAs in each experimental 
group are similar, indicating that the general gene expression profile remains unaltered. 
However, selective differences among duplicates indicate induced expression of specific 
cDNAs after neurotrophin treatment, see Figure 2. Some genes appear to be induced by 
both NGF and BDNF, suggesting a general responsiveness to neurotrophins. We focused 
on genes regulated exclusively by BDNF, because NGF has not been implicated in 
synaptic plasticity 9, 26 . 

The identity of the differentially expressed genes induced exclusively by BDNF 
was derived from multiple gels and was determined by recovering cDNA products and 
reamplifying using corresponding primer sets. Partial sequence analysis and homology 
searches revealed that 4 of the 1 1 induced sequences corresponding to known genes with 
known functions, six cDNAs corresponded to known expressed sequence tags (ESTs) and 
one of the cDNAs corresponded to a novel gene not previously cloned, see Table 1. 

Example 3: BDNF and Protein Expression 

To determine whether altered gene transcription is accompanied by protein 
translation in this system, Western blot analysis was performed. Our initial observation 
of Rab3 A and GC expression after a 3 hr BDNF treatment showed no obvious change in 
protein levels. To allow additional time for protein translation, we used a 6 hr BDNF 
exposure. Under these conditions, Rab3 A protein levels increased 2.0±0.5-fold (n = 4), 
and GC increased 1 ,4±0.1-fold (n = 3), normalized to actin and compared with control, 
vehicle-treated samples, see Figures 5 A and B. 
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A number of molecules are known to regulate Rab3A activity in synaptic vesicle 



involvement of BDNF-induced synaptic plasticity. Two proteins that regulate Rab 3 A 
activity, Rab GAP and Rab GDI, showed enhanced expression after BDNF application, 
whereas Rab GEP was not altered, see Figures 5 A and B. IN addition, Rabphillin and 
RIM, two proteins that interact with Rab 3 A to facilitate the anchoring of synaptic 
vesicles to the plasma membrane 28 * 29 , were also upregulated by BDNF, see Figures 5 A 
and B. Minimal transcriptional changes were observed for these regulatory proteins by 
reverse transcription-PCR. Taken together, these data indicate that transcriptional 
changes of Rab 3A by BDNF are also accompanied by translational regulation. 
Furthermore, as we have shown above for the GC pathway, molecules associated with the 
Rab 3 A pathway can be regulated by BDNF treatment and therefore are involved with 
neurotrophin induced synaptic plasticity. 



Figure 1: Three hour BDNF treatment potentiates synaptic activity in dissociated 
hippocampal neurons. A, B Example whole-cell voltage-clamp recordings (Vhold = -60 
mV) from one control hippocampal neuron (A) and one neuron exposed to BDNF (20 
ng/ml) for 3 hr (2?). C, Effect of BDNF on synaptic charge in population of neurons. 
Each triangle represents the average synaptic charge for one neuron during a stable 10 
minute recording period. JD, Average of the individual cells shown in C. BDNF 



trafficking 27 . We analyzed their protein expression at 6 hr to evaluate potential 



Figures 
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increased synaptic charge 2.6-fold compared with control cells (n=8; *p<0.05). 
Recordings were obtained from multiple platings. 

Figure 2: A number of genes are differentially expressed in BDNF-treated 
cultures. Total RNA from control (lanes 1, 2), NGF-treated (3 hr; 50 ng/ml; lanes 3, 4), 
and BDNF-treated (3 hr; 50 ng/ml; lanes 5,6) sister cultures were subjected to differential 
mRNA analysis. A representative autoradiogram of amplified PCR products is shown for 
one set of primer pairs that identified distinct fragments (<=) with differential expression 
in duplicate neurotrophin-treated groups. 

Figure 5: BDNF induces translation of identified genes and their regulatory 
proteins in hippocampal neurons. A, equal amounts (50 p,g) of protein from control and 
BDNF-treated (6 hr; 50 ng/ml) cultures were loaded in each lane, electrophoreses, 
immunoblotted with antibodies, and visualized with ECL. GC (70 kDa) and Rab 3 A (25 
kDa) are upregulated by BDNF treatment. Several regulatory proteins were also induced 
by BDNF: RIM (173 kDa), Rab GAP (120 kDa), Raphilin (75 kDa), and Rab GDI (50 
kDa). Rab GEP (210 kDa) was unaltered. Actin (42 kDa) levels remain unchanged. B 9 
Quantitation of increase in protein levels in BDNF-treated samples relative to control 
cells after normalization to actin is shown (n = 4, except for GC, n = 3 and Rab GEP, n = 
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Table 1 : DNA from putative differentially expressed bands found in duplicated 
samples was reamplified by PCR using the appropriate primer combination. CDNA 
fragments were subcloned, and five separate clones from each fragment were sequenced. 
Comparisons of unknown nucleotide sequences to known sequences in the GenBank and 
EMBL data bases were performed using the BLAST program. The cDNAs ranged from 
251 to 801 bp, and all of them were upregulated by BDNF. 

References 



1 Takei N, Nawa H (1998) Roles of neurotrophins on synaptic development and 
functions in the central nervous system. Hum Cell 11: 157-165. 



2 Lu B, Chow A (1999) Neurotrophins and hippocampal synaptic transmission and 
plasticity- J Neurosci Res 58: 76-87. 



3 McAllister AK, Katz LC, Lo DC (1999) Neurotrophins and synaptic plasticity. 
Annu Rev Neurosci 22: 295-318. 



4 Schuman EM (1999) Neurotrophin regulation of synaptic transmission. Curr 
Opin Neurobiol 9: 105-109. 



5 Korte M, Carroll P, Wolf E, Brem G, Thoenen H, Bonhoeffer T (1995) 

Hippocampal long-term potentiation is impaired in mice lacking brain derived 
neurotrophic factor. Proc Natl Acad Sci USA 92: 8856-8860. 



19 



^^•mW"' K5- O » u , .35.. -.1L-Q-.1i .X UJJ DC 



Express Mail Label PATENT 
No. ET899942477US Docket No. NJMS-02-79 



6 Figuroy A, Pozzo-Miller LD, Olafsson P, Wange T, Lu B (1996) Regulation of 
synaptic responses to high-frequency stimulation and LTP by neurotrophic in the 
hippocampus. Nature 38 1 : 706-709. 



7 Patterson SL, Abel T, Deuel TA, Martin KC, Rose JC, Kandel ER (1996) 
Recombinant BDNF rescues deficits in basal synaptic transmission and 
hippocampul LTP in BDNF knockout mice. Neuron 16: 1 137-1 145. 



8 Vicario-Abejon C, Collin C, McKay RD, Segal M (1998) Neurotrophic induce 
formation of functional excitatory and inhibitory synapses between cultured 
hippocampal neurons. J Neurosci 18: 7256-7271. 



9 Levine ES, Dreyfus CF, Black IB, Plummer MR (1995) Brain-derived 

neurotrophic factor rapidly enhances synaptic trasmission in hippocampal neurons 
via postsynaptic tyrosine kinase receptors. Proc Natl Acad Sci USA 92: 8074- 
8077. 



10 Kim HG, Wang T, Olafsson P, Lu B (1994) Neurotrophin 3 potentiates neuronal 
activity and inhibits gamma-aminobutyratergic synaptic transmission in cortical 
neurons. Proce Natl Acad Sci USA 91: 12341-12345. 



1 1 Levine ES, Crozer RA, Black IB, Plummer MR (1998) Brain-derived 

neurotrophic factor modulates hippocampal synaptic transmission by increased N- 
methyl-D-aspartic acid receptor activity. Proc Natl Acad Scie US A 95: 10235- 
10239. 



12 Gottschalk W, Pozzo-Miller LD, Figurov A, Lu B (1998) Presynaptic modulation 
of synaptic transmission and plasticity by brain-derived neurotrophic factor in the 
developing hippocampus. JNeuroscie 18: 6830-6839. 



13 Li YX, Xu Y, Ju D, Lester HA, Davidson N, Schuman EM (1998) Expression of a 
dominant negative TrkB receptor, Tl, reveals a requirement for presynaptic 

20 



ic^So «§ jL JL iCx jL il£ 



Express Mail Label PATENT 
No. ET899942477US Docket No. NJMS-02-79 



signaling in BDNF-induced synaptic potentiation in cultured hippocampal 
neurons. Proc Natl Acad Sci USA 95: 10884-10889. 



14 Crozier RA, Black IB, Plummer MR (1999) Blockade of NR2B-containing 
NMDA receptors prevents BDNF enhancement of glutamatergic transmission in 
hippocampal neurons. Learn Mem 6: 257-266. 



15 Schinder AF, Berninger B, Poo M (2000) Postsynaptic target specificity of 
neurotrophin-induced presynaptic potentiation. Neuron 25: 151-163. 



16 Suen PC, Wu K, Levine ES, Mount HT, Xu JL, Lin SY, Black IB (1997) Brain- 
derived neurotrophic factor rapidly enhances phosphorylation of the postsynaptic 
N-methyl-D-aspartate receptor subunit 1. Proc Natl Acad Sci USA 94: 8191- 
8195. 



17 Xu B, Gottschalk W, Chow A, Wilson RI, Schnell E, Zang K, Wang D, Nicoll 
RA, Lu B, Reichardt LF (2000) The role of brain-derived neurotrophic factor 
receptors in mature hippocampus: modulation of long-term potentiation through a 
presynaptic mechanism involving TrkB. JNeurosci 20: 6888-6897. 



18 Finkbeiner S, Tavazoie SF, Maloratsky A, Jacobs KM, Harris KM, Greenberg 
ME (1997) CREB: a major mediator of neuronal neurotrophin responses. Neuron 
19:1031-1047. 



19 Gottschalk WA, Jiang H, TartagliaN, Feng L, Figurov A, Lu B (1999) Signaling 
mechanisms mediating BDNF modulation of synaptic plasticity in the 
hippocampus. Learn Mem 6: 243-256. 



20 Kang H, Schuman EM (1996) A requirement for local protein synthesis in 

neurotrophin-induced hippocampal synaptic plasticity. Science 273: 1402-1406. 



21 



Express Mail Label PATENT 
No, ET899942477US Docket No. NJMS-02-79 



21 Bradley J, Sporns O (1999) BDNF-dependent enhancement of exocytosis in 

cultured cortical neurons requires translation but not transcription. Brain Res 815: 
140-149. 



22 Wang T, Xie K, Lu B (1995) Neurotrophins promote maturation of developing 
neuromuscular synapses. J Neurosci 15: 4796-4805. 



23 Takei N, Hatanaka H (1997) Neurotrophin and synaptic plasticity (in Japanese). 
Tanpakushitsu Kakusan Koso 42: 481-488. 



24 Pozzo-Miller LD, Gottschalk W, Zhang L, McDermott K, Du J, Gopalakrishnan 
R, Oho C, Sheng ZH, Lu B (1999) Impairments in high-frequency transmission, 
synaptic vesicle docking, and synaptic protein distribution in the hippocampus of 
BDNF knock-out mice. J Neurosci 19: 4972-4983. 



25 Sherwood NT, Lo DC (1999) Long-term enhancement of central synaptic 

transmission by chronic brain-derived neurotrophic factor treatment. J Neurosci 
19: 7025-7036. 



26 Levine ES, Dreyfus, CF, Black IB, Plummer MR (1996) Selective role for trkB 
neurotrophin receptors in rapid modulation of hippocampal synaptic transmission. 
Brain Res Mol Brain Res 38: 300-303. 



27 Novick P, Brennwald P (1993) Friends and family: the role of the Rab GTPases in 
vesicular traffic. Cell 75: 597-601. 



28 Shirataki H, Kaibuchi K, Sakoda T, Kishida S, Yamaguchi T, Wada K, MiyazaJri 
M, Takai Y (1993) Rabphilin-3A^ a putative target protein for smg p25A/rab3 A 
p25 small GTP-binding protein related to synaptotagmin. Mol Cell Biol 13: 
2061-2068. 



22 



Express Mail Label PATENT 
No. ET899942477US Docket No. NJMS-02-79 



29 Wang Y, Okamoto M, Schmitz F, Hofinann K, Sudhof TC (1997) Rim is a 
putative Rab3 effector in regulating synaptic-vesicle fusion. Nature 388: 593- 
598. 



23 




I1C2. O SC» ju -2L UJfl JL 1UTi sc. 



Express Mail Label 
No. ET899942477US 



PATENT 
Docket No. NJMS-02-79 



Claims 



We claim the following 



1 • The novel sequence identified as sequence L 



2. The novel sequence identified as sequence 2. 



3. The novel sequence identified as sequence 3. 



4. The use of the sequence as in Claim 1 for the purpose of high through put 
screening 



5. The use of the sequence as in Claim 2 for the purpose of high through put 
screening. 



6. The use of the sequence as in Claim 3 for the purpose of high through put 
screening. 



7. The antagonism of sequence 1 to effect a response that would result in increased 
synaptic growth. 



8. The antagonism of sequence 2 to effect a response that would result in increased 
synaptic growth. 
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9. The antagonism of sequence 3 to effect a response that would result in increased 
synaptic growth. 



10. The treatment of an illness, trauma or genetic condition associated with damaged 
or diseased synapses using the method as described in Claim 7. 



11. The treatment of an illness, trauma or genetic condition associated with damaged 
or diseased synapses using the method as described in Claim 8. 



12. The treatment of an illness, trauma or genetic condition associated with damaged 
or diseased synapses using the method as described in Claim 9. 



13. The treatment of Alzheimer's Disease using the method as described in Claim 7. 



14. The treatment of Alzheimer's Disease using the method as described in Claim 8. 



15. The treatment of Alzheimer's Disease using the method as described in Claim 9. 
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^ppre; Mail Label PATENT 



VGF: Sequence 1 



1 ctttcatact ccagccacgg aacggagcca 
61 ccgaccctcc tctccacctc ccgccgtcgt 
121 ggtacccaga acgaggattg cgagcgttct 
181 acatctttct tgttctctgc taaacgtttc 
241 aaaaccttca cgttgccagc atccgtcctc 
301 ggagcagcac cccccgggcg ctccgatgtt 
361 gggcaggtag ctgaggacgc agtgtcccgg 
421 gcggctcgga attccgagcc tcaggaccag 
481 gcgctggccg cggtactgtt gcaggcactg 
541 gcaggttccc agcagggaac acccgaagaa 
601 cgcagtcaga cccatagcct cccggcatca 
661 cgccctcaga ctcaggacaa cgatcccgag 
721 ctagcatcct tgctccaaga acttcgagat 
781 gagacggcgg cagcagagac tgaaacccgc 
841 agccccgggc cagagcgcgt atggcgcgct 
901 gagcgtgctc ctctgccgcc ctcggtccct 
961 gttccccttc ccgaaaccca tcagttcggg 
1021 ggtgagactt tgacaccctt atccaaggcg 
1081 gtgcgtcggc tcgagggctc attcctgggc 
1141 caagggttag ctcaggtaga ggcagggagg 
1201 gcgcaagaag agcggctggc cgatctcgcc 
1261 ggcggcgccc ggcagcgcga tctcgggggt 
1321 gagaacgaga gggaggagga ggcggagcag 
13 81 ggggaagagg atgaggaggc ggcagaggcg 
1441 cggcagaacg cgctcctgtt cgccgaggag 
1501 cgctcccagg aggaggcgcc aggccatcgg 
1561 ggggaggagg atgacgacga cgaagagatg 
1621 ctgtccacca aactccacct gccagcagac 
1681 gagaaacgga agcggaagaa gaacgcccct 
1741 ccagccccga cccatgtccg ctccccgcag 
1801 ttgccggact ggaacgaagt actcccaccc 
1861 ccggggccct atcacccctt cccaaactac 
1921 tcctcccgcc gccgtcactt ccatcacgcg 
1981 gaggcccagg ccaggcgcgc gcaggaggaa 
2041 caggaggagc tggagaatta cattgagcac 
2101 gcgcgcccgc tcccaactgc gcgcgccgcc 
2161 tctcggtgtt tgcatgcgcc ccggctccgc 
2221 aggccccgcc ccgggttctg tcaggaccag 
22 81 ggggccagcc caggcgggtg tgtggtttgt 
2341 ggggcctcgt ccccatctag tttctctagc 
2401 ttctatttaa tcgtgtgaag tgtctgtctc 
2461 tccaaattgc tgtgaactta cccacatctt 
2521 gaaatagttt tgctaagaaa taaaagtgac 



gggcagacgg gtccggattt tccccctgcc 
gacaccggct gggggcgaca ggaggcactg 
ctgaccattt gcacgacccc agagattgcc 
tcttcggtct ctggcagccc gttggtcatg 
ttctgcttcc ttctactcat ccgggggttg 
tatcctcctc ccctcggctc tgagcataat 
ccaaaggatg acagcgtccc agaggtccga 
ggagagctct tccagggcgt ggatccccgg 
gaccgtccgg cctcgccccc ggctgtcccg 
gcagcagaag ctctgctgac cgagtccgtg 
gaaatccaag cgtccgctgt ggcgccccct 
gcagacgacc gctcagaaga gctggaggca 
ttcagtccga gtaatgctaa gcgccagcaa 
acgcacacgc tgacccgagt caatctggag 
tcctggggag agttccaggc gcgcgtcccg 
tctcaattcc aggctcgaat gtccgaaaac 
gaaggagtgt cctcccctaa aacacatctt 
taccaaagtc taagtgcccc cttccccaag 
ggttccgagg caggagagcg cctgcttcaa 
aggcaggcgg aggccacccg gcaggccgca 
tccgacctgc tgctccagta tttgctgcag 
cgcgggctgc aggagacgca gcaagagcgg 
gagagacgcg gtggtgggga ggacgaggtg 
gaggcggagg cagaggaggc ggagagggcg 
gaggacgggg aagccggagc cgaggacaag 
cggaaggatg ctgaggggac agaggagggc 
gatccgcaga cgatcgatag tctcattgaa 
gatgtggtca gcatcatcga agaggtggag 
cccgagccgg tgccgccccc cagggctgcc 
cccccacctc ccgccccggc ccgggatgag 
tgggatcggg aggaggatga ggtgtttccc 
attcggccgc ggacactgca gccgcccgca 
ttgccacctg cgcgccacca tcccgatctg 
gcggacgcgg aggagcgccg gctgcaggag 
gtgctgctgc accgcccgtg acccgcccct 
acgccccccc tccgtgtcgc tcctcctccc 
ccctcggctg ccgcccggcc ccgccccaca 
acctgtcaga cttctttggg gtctgatcct 
gcgagtcccc ttacaccccc acttcctcca 
gacttcctgg tcccaaacgg ggaaaagctg 
ccagccttgg ggcccccgga gcctcccttc 
gcccttctgt tgtaaatacc cctcacggag 
tatttt 
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EGR-1: Sequence 2 

1 cgcagaactt ggggagccgc cgccgcgatt cgccgccgcc gccagcttcc gccgccgcaa 
61 gatcggcccc tgccccagcc tccgcggcag ccctgcgtcc accacgggcc gcggccaccg 
121 ccagcctggg ggcccaccta cactccccgc agtgtgcccc tgcaccccgc atgtaacccg 
181 gccaacatcc ggcgagtgtg ccctcagtag cttcggcccc gggctgcgcc caccacccaa 
241 catcagctct ccagctcgca cgtccgggat ggcagcggcc aaggccgaga tgcaattgat 
301 gtctccgctg cagatctctg acccgttcgg ctcctttcct cactcaccca ccatggacaa 
361 ctaccccaaa ctggaggaga tgatgctgct gagcaacggg gctccccagt tcctcggtgc 
421 tgccggaacc ccagagggca gcggcggcaa taacagcagc agcagcagca gcagcagcag 
481 cgggggcggt ggtgggggcg gcagcaacag cggcagcagc gctttcaatc ctcaagggga 
541 gccgagcgaa caaccctacg agcacctgac cacagagtcc ttttctgaca tcgctctgaa 
601 taacgagaag gcgctggtgg agacaagtta tcccagccaa actacccggt tgcctcccat 
661 cacctatact ggccgcttct ccctggagcc tgcacccaac agtggcaaca ctttgtggcc 
721 tgaacccctt ttcagcctag tcagtggcct tgtgagcatg accaaccctc caacctcttc 
781 atcctcagcg ccttctccag ctgcttcatc gtcttcctct gcctcccaga gcccacccct 
841 gagctgtgcc gtgccgtcca acgacagcag tcccatttac tcagctgcac ccacctttcc 
901 tactcccaac actgacattt ttcctgagcc ccaaagccag gcctttcctg gctctgcagg 
961 cacagccttg cagtacccgc ctcctgccta ccctgccacc aagggtggtt tccaggttcc 
1021 catgatccct gactatctgt ttccacaaca acagggagac ctgagcctgg gcaccccaga 
1081 ccagaagccc ttccagggtc tggagaaccg tacccagcag ccttcgctca ctccactatc 
1141 cactatcaaa gccttcgcca ctcagtcggg ctcccaggac ttaaaggctc ttaataacac 
1201 ctaccagtcc caactcatca aacccagccg catgcgcaag taccccaacc ggcccagcaa 
1261 gacacccccc catgaacgcc cgtatgcttg ccctgttgag tcctgcgatc gccgcttttc 
1321 tcgctcggat gagcttacac gccacatccg catccataca ggccagaagc ccttccagtg 
13 81 tcgaatctgc atgcgtaatt tcagtcgtag tgaccacctt accacccaca tccgcaccca 
1441 cacaggcgag aagccttttg cctgtgacat ttgtgggaga aagtttgcca ggagtgatga 
1501 acgcaagagg cataccaaaa tccacttaag acagaaggac aagaaagcag acaaaagtgt 
1561 cgtggcctcc tcagctgcct cttccctctc ttcctaccca tccccagtgg ctacctccta 
1621 cccatccccc gccaccacct catttccatc cccagtgccc acctcttact cctctccggg 
1681 ctcctctacc tacccgtctc ctgcacacag tggcttccca tcgccctcgg tggccaccac 
1741 ctatgcctcc gtcccacctg ctttccctgc ccaggtcagc accttccagt ctgcaggggt 
1801 cagcaactcc ttcagcacct caacgggtct ttcagacatg acagcaacct tttctcctag 
1861 gacaattgaa atttgctaaa gggaatgaaa gagagcaaag ggaggggagc gcgagagaca 
1921 ataaaggaca ggagggaaga aatggcccgc aagaggggct gcctcttagg tcagatggaa 
1981 gatctcagag ccaagtcctt ctagtcagta gaaggcccgt tggccaccag ccctttcact 
2041 tagcgtccct gccctcccca gtcccggtcc ttttgacttc agctgcctga aacagccacg 
2101 tccaagttct tcacctctat ccaaaggact tgatttgcat ggtattggat aaaccatttc 
2161 agcatcatct ccaccacatg cctggccctt gctcccttca gcactagaac atcaagttgg 
2221 ctgaaaaaaa aaatgggtct gggccctcag aaccctgccc tgtatctttg tacagcatct 
2281 gtgccatgga ttttgttttc cttggggtat tcttgatgtg aagataattt gcatactcta 
2341 ttgtactatt tggagttaaa ttctcacttt gggggagggg gagcaaagcc aagcaaacca 
2401 atggtgatcc tctattttgt gatgatcctg ctgtgacatt aggtttgaaa cttttttttt 
24 61 tttttgaagc agcagtccta ggtattaact ggagcatgtg tcagagtgtt gttccgttaa 
2521 ttttgtaaat actgctcgac tgtaactctc acatgtgaca aaatacggtt tgtttggttg 
2581 ggttttttgt tgtttttgaa aaaaaaattt tttttttgcc cgtccctttg gtttcaaaag 
2641 tttcacgtct tggtgccttt gtgtgacaca ccttgccgat ggctggacat gtgcaatcgt 
2701 gaggggacac gctcacctct agccttaagg gggtaggagt gatgtttcag gggaggcttt 
2761 agagcacgat gaggaagagg gctgagctga gctttggttc tccagaatgt aagaagaaaa 
2821 atttaaaaca aaaatctgaa ctctcaaaag tctatttttt taactgaaaa tgtagattta 
2881 tccatgttcg ggagttggaa tgctgcggtt acctactgag taggcggtga cttttgtatg 
2941 ctatgaacat gaagttcatt attttgtggt tttattttac ttcgtacttg tgtttgctta 
3001 aacaaagtga cttgtttggc ttataaacac attgaatgcg ctttactgcc catgggatat 
3061 gtggtgtgta tccttcagaa aaattaaaag gaaaataaag aaactaactg gt 
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1 cgcaactgag aagactggat agagccggcg gagccgcgaa cgagcagtga ccgcgctccc 
61 acccagctct gctctgcagc tcccaccagt gtctacccct ggacccctcg ccgagctttg 
121 cccaaaccac gaccatgatg ttctcgggtt tcaacgcgga ctacgaggcg tcatcctccc 
181 gctgcagtag cgccfcccccg gccggggaca gccttfcccta ctaccattcc ccagccgact 
241 ccttctccag catgggctcc cctgtcaaca cacaggactt ttgcgcagat ctgtccgtct 
301 ctagtgccaa ctttatcccc acggtgacag ccatctccac cagcccagac ctgcagtggc 
361 tggtgcagcc cactctggtc tcctccgtgg ccccatcgca gaccagagcg ccccatcctt 
421 acggactccc caccccgtcg accggggctt acgccagagc gggagtggtg aagaccatgt 
4 81 caggcggcag agcgcagagc atcggcagaa ggggcaaagt agagcagcta tctcctgaag 
541 aggaagagaa acggagaatc cgaagggaaa ggaataagat ggctgcagcc aagtgccgga 
601 atcggaggag ggagctgaca gatacgctcc aagcggagac agatcaactt gaagacgaga 
661 agtctgcgtt gcagaccgag attgccaatc tactgaaaga gaaggaaaaa ctggagttta 
721 ttttggcagc ccaccgacct gcctgcaaga tccccaatga cctgggcttc ccagaggaga 
781 tgtctgtgac ctccctggac ttgactgggg gtctgcctga ggctaccacc ccagagtctg 
841 aggaggcctt caccctgcct cttctcaatg accctgagcc caagccatcc ttggagccgg 
901 tcaagaacat tagcaacatg gagctgaagg ctgaaccctt tgatgacttc ttgtttccgg 
961 catcatctag gcccagtggc tcggagactg cccgctctgt gccagatgtg gacctgtctg 
1021 gttccttcta tgcagcagac tgggagcctc tgcacagcag ttccctgggg atggggccca 
1081 tggtcacaga gctggagccc ctgtgcactc ccgttgtcac ctgcactccc agctgcacta 
1141 cctatacgtc ttcctttgtc ttcacctacc ccgaggctga ctccttccct agctgcgcag 
1201 ctgcccaccg aaagggcagc agcagcaacg agccctcctc tgactcactg agctcgccca 
1261 cactgctagc cctgtgagca gtcagagaag gcagggcagc cggcactgac tgagctggtg 
1321 cattacagag aggagaaaca cgtcfctccct cgaggggttc ccgtagacct agggaggacc 
13 81 ttatctgtgc gtgaaacaca ccaagctgtg gacctcaagg acttgaaagc atccacatct 
1441 ggactccagt cctcacctct tccggagafcg tagcaaaaaa acaaaaaaac aaaacaaaaa 
1501 aaaaacaaaa caaaaaatca aaagcaaccg catggagtgt attgtttgta gtgacacctg 
1561 agagctggta gttagtagca tgtgagccag gcctgggtct gtgtctcttt tctctttctc 
1621 cttagtcttc tcatagcatt aactaatctg ttgggttcat tattggaatt aacctggtgc 
1681 tggatatttt tcggattgta tctagtgcag ctgattttaa caatacctac tgtgttcctg 
1741 gcaatagtgt gttccaattt agaaatgacc aatattaaac taagaaaaga tagaacttta 
1801 ttttccggta gatagaaata aatcgctata tccacgtact gtagctcttc agcgtccatg 
1861 ttcattgtca tgtaactgat catgcattgt tgaggtggtc tgaatgttct gacattaaca 
1921 gttttccatg aaaacgtttt attgtgtttt caatttattt attaagatgg attctcagat 
1981 atttatattt ttattttatt tttttctatc ctgaggtctt tcgacatgtg gaaagtgaat 
2041 fctgaatgaaa aaattttaag cattgtttgc ttattgttcc aagacattgt caataaaagc 
2101 atttaagttg aatgcg 
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Table 1. Analysis of cDNA fragments identified by mRNA 
differential display 



Clone 
number 


Fragment 
size 


Regulation 


Sequence homology 


Accession 
number 


Cle 


514 bp 


Up 


yptl/Rab3A 


X15747 


C6d 


325 bp 


Up 


EST 


AA891880 


Alb 


584 bp 


Up 


EST 


AA849956 


Ale 


584 bp 


Up 


EST 


AI137233 


A3a 


350 bp 


Up 


Guanylate cyclase A 


J05677 


A3c 


356 bp 


Up 


Unknown 


U25489 


ASd 


801 bp 


Up 


EST 


AA997878 


A6c 


259 bp 


Up 


ATP synthase 


AFU5771.1 


Gib 


251 bp 


Up 


Estrogen-induced gene 


S74324 


G2a 


578 bp 


Up 


EST 


C81615 


G2c 


628 bp 


Up 


EST 


AI117373 
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